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Step1: ????? activity level ???? activity level ???????????????
???????????????????????????????activity level ?
?????????????
i = A(i) + P(i) (4.1)
????i???? ID????A(i),P(i)????????????????????
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Step2: activity level??????? K????K???????
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Step3: Step2?????????????????????? p???
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????? Pt ? Similar-string crossover ?????????????????? Qt?
Intra-string crossover?????????????????? Rt ???????????
??????????? t ??????? Pt ?? Similar-string crossover??????Pt
???? N ?????? N=2?????????? Qt ?????????Pt ? Qt ???
?????? Intra-string crossover??????N=2?????? Rt ????????Pt
? Qt ? Rt ??????? St ?????????????? 2N ??????? St ???
?? N ????????Pt+1 ???????????????? 1???????????
????????????1?????????
Step 1 ?????????????? St = Pt + Qt + Rt ??????St ???????
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??????????????????????????????Fi; i = 1; 2; :; etc:
Step 2 ????? Pt+1 = ?????? i = 1????jPt+1j+ jFij < N ???????
Pt+1 = Pt+1 [ Fi ? i = i+ 1????
Step 3 ???????Crowding-sort???????????????????N   jPt+1j
?? Pt+1 ?????
Step 4 Pt+1 ??????????????????????????????????














































7 ??????????????? Mandl ????????????????????
???????????????????????????? 7 ?? Partha ?????




? 6? ???????? 31
? 6.1 ????????
? 6.1 ????????? OD?
ST 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0 0 400 200 60 80 150 75 75 30 160 30 25 35 10 10
1 400 0 50 120 20 180 90 90 15 130 20 10 10 5 10
2 200 50 0 40 60 180 90 90 15 45 20 10 10 5 10
3 60 120 40 0 50 100 50 50 15 240 40 25 10 5 10
4 80 20 60 50 0 50 25 25 10 120 20 15 5 10 10
5 150 180 180 100 50 0 100 100 30 880 60 15 15 10 10
6 75 90 90 50 25 100 0 50 15 440 35 10 10 5 10
7 75 90 90 50 25 100 50 0 15 440 35 10 10 5 10
8 30 15 15 15 10 30 15 15 0 140 20 5 10 10 10
9 160 130 45 240 120 880 440 440 140 0 600 250 500 200 10
10 30 20 20 40 20 60 35 35 20 600 0 75 95 15 10
11 25 10 10 25 15 15 10 10 5 250 75 0 70 10 10
12 35 10 10 10 5 15 10 10 10 500 95 70 0 45 10
13 10 5 5 5 10 10 5 5 10 200 15 10 45 0 10
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? 7.1 ??? 1
??? ???? ???? Intra-string crossover Mutation
1-1 Inter-string crossover -  
1-2 Similar-string crossover ????  
1-3 Similar-string crossover ????????  
1-4 Similar-string crossover ???????  
? 7.2 ??? 2
??? ???? ???? Intra-string crossover Mutation
2-1 Inter-string crossover - ? ?
2-2 Similar-string crossover ???? ? ?
2-3 Similar-string crossover ???????? ? ?
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? 7? ?????????? 34
? 7.4 ?????????????????????
????????? [h] ?????? ????????
?????? 324 77 -
???????????? 626 77 220
????HV??????????????????????
7.6 ??
? 7.1 ?????????? 7.2 ?????????????????????????
7.2???????????????????? 7.6??????????????????
?????????????????????





???? 7.5???? 1????????????? (????)???????????
???????? 7.6???? 2????????????? (?????????????)
????????????????????????????????? Z????????
?????????????????? 1???????????




































































      	 


















      	 








? 7.4 ????? HV??? (??? 2)
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7.7 ??
? Similar-string crossover???
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Partha ??????????????? (? 8.4 ? 1)?w1 ????????? (? 8.4 ?
2,7)????????? (? 8.4? 3,8)??????????? (? 8.4? 4,5,6,9,10,11)??
???????????????Similar-string crossover ???????????????
????????????????????? Inter-string crossover????? (? 8.4? 1
?5)? Similar-string crossover????? (? 8.4? 6?10)??????????????
????????????? Intra-string crossover???????????
? 8? ??????????????? 42
? 8.1 ????
????????? ???? wlower wupper
1 Partha?? Inter-string crossover - -
2 ???? Inter-string crossover 0.7 0.7
3 ???? Inter-string crossover 0.6 0.8
4 ???? Inter-string crossover 0.1 1.0
5 ???? Inter-string crossover 0.1 2.0
6 ???? Inter-string crossover 0.1 3.0
7 ???? Similar-string crossover 0.7 0.7
8 ???? Similar-string crossover 0.6 0.8
9 ???? Similar-string crossover 0.1 1.0
10 ???? Similar-string crossover 0.1 2.0
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????HV??????????????????????
? 8? ??????????????? 43
8.6 ??
????? HV?????????? 8.1?? 8.2?????????????? HV? 20
???????????????????????????? 8.2?? 8.1?? Partha??
????????????????????????????????????????w1 ?
????????? HV????????? w1 ?????????????????? HV
?????????????Similar-string crossover???? w1 ????????????
?????????? HV?????????????
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? w1 ???????????????? 5??????????????????????
??????w1 ? 0.7???????? HV???????? 8.3?8.8?????????
???????????????????????????????????????? w1
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?????? 9.3??????????????? Inter-string crossover(???? Similar-




? 9? ????????? 53
? 9.1 ???
?????????? ???? ???? ?????
1 Partha?? Inter-string crossover 100 100
2 ???? !1 = 0:7 Inter-string crossover 100 100
3 ???? !1 = 0:1?2:0 Similar-string crossover 100 100
4 ???? !1 = 0:1?2:0 Similar-string crossover 50 100
5 ???? !1 = 0:1?2:0 Similar-string crossover 100 50







???????? (HV) ??????HV?????? Appendix1???????????
????HV??????????????????????
9.6 ??
????? HV?????????? 9.7, 9.2, 9.3?????????????? HV?
20 ????????????????????? 9.2 ?? 9.7 ????????? 9.3 ??
9.2 ????????????? 9.3 ???? Similar-crossover(???? 100) ?????
??? 50 ???? HV ?????????????????????? Partha ????
?????????????????????????? Similar-crossover???????
Inter-strin crossover??????????????? 50% ?????????????
9.7 ??
? Partha???????????????????????????????? 50% ??
????????????????????? 25% ???????????????????
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Non-Dominated Sorting Genetic Algorithm (NSGA-II) ?????NSGA-II ? NSGA ?




NSGA-II ??????????????????? Pt ?????? (???????)?
????????????????? Qt ? 2 ?????????????????????
?????????? t ??????? Pt ?????????????Pt ????????
????Qt ?????????Qt ? Pt ??????? Rt = Pt [Qt ??????????
2N ??????? Rt ????? N ????????Pt+1 ??????????????
?? 1???????????????????????NSGA-II???????????
???
Step 1 ?????????????? Rt = Rt [Qt ??????Rt ??????????
???????????????????????????Fi; i = 1; 2; ::; etc:
Step 2 ????? Pt+1 = ?????? i = 1????jPt+1j+ jFij < N ???????
Pt+1 = Pt+1 [ Fi ? i = i+ 1????
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? A.1 NSGA-II?????
? A.2 ??????
NSGA-II???? Pt ???????????????????? Pt ????? Qt ???
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? A.3 ???????
A.2.2 ???????????
????????????Crowded Tournament Selection Operator? ???????r?
?????????????Fr? ??????????????????????????
??? 2 ???????????????????????????????? i ?????




??????????????i ? j ? 2???????????????????????
??????i ? j ????????? ??????
1. ?? i????????? j ???????????? :?irank < jrank?
2. ?? i ? j ?????????????i ?????? j ???????? :?
irank = jrank?and?iistance > jdistance?






Step 1 ???? F ???????????? l ?????:l = vertF j?????????
????????? i ????????????:di = 0?
Step 2 ?????m = 1; 2; :::;M ???????????????????????:Im =
sort?fm; > ?.
Step 3 ????? m = 1; 2; :::;M ????, ????????? m??????????
?? ?????????????????????: dIm1 = dIml =1 ???????


























????jQj ? ????m ????????? A.4 ?????????????????
???

























? A.6 ????????? HV
HV
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 ?? 0 ??????? x ???????? x ???
? 2????????????????????????
??????? lenStr1 ???? str1 ????? lenStr2 ? ??? Str2 ??????
??????? d?????????????
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Algorithm 1 Calculate d
Require: lenStr1 > 0 _ lenStr2 > 0
Ensure: d
==lenStr1 + 1? lenStr2 + 1?????? d?????
declare int d[0:lenStr1; 0:lenStr2]
==str1? str2???????? i1? i2?????
declare int i1; i2; cost
for i1 ( 0 to lenStr1 do
d[i1; 0]( i1
end for
for i2 ( 0 to lenStr2 do
d[0; i2]( i1
end for
for i1 ( 1 to lenStr1 do
for i2 ( 1 to lenStr2 do






d[i1   1; i2] + 1; ==?????
d[i1; i2   1] + 1; ==?????
d[i1   1; i2   1] + cost ==?????
)
end for
end for
d( [lenStr1; lenStr2]
